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Abstract
Background—A minority of overweight or obese children are identified as such by a healthcare 
provider (HCP). The aim of this study was to examine characteristics of caregiver-reported HCP 
identification of overweight or obesity and whether it is associated with children’s waist 
circumference (WC).
Methods—This was an observational study using a nationally representative sample of 14,694 
children (2–15 years of age) from the 2001–2010 National Health and Nutrition Examination 
Survey. Proxy respondents (i.e., caregivers) for 4906 overweight or obese (BMI ≥ 85th percentile) 
children reported whether an HCP had ever told them that their child was overweight. Multi-
variable logistic regression analyses were used to examine associations between reported HCP 
identification of overweight and child sociodemographic and anthropometric characteristics.
Results—Over 75% of caregivers of overweight or obese children did not recall being notified of 
their child’s weight status by an HCP, though this proportion has decreased over the past decade. 
A significant WC by weight status interaction indicated abdominal adiposity was positively 
associated with reported HCP identification for obese children, but not for overweight children.
Conclusions—Lower levels of reported HCP identification were observed for overweight 
children, compared to obese children; among obese children, those with lower levels of abdominal 
adiposity were less likely to be identified as overweight by an HCP, according to caregivers. 
Reasons for this finding remain unclear. Providers may be relying on a child’s appearance, rather 
than universally screening all patients for overweight. Additionally, a variety of parent and 
provider characteristics may influence weight-related communications and caregiver recall of such 
information.
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Recent estimates indicate that nearly one third (31.8%) of US youth are overweight or obese 
(BMI ≥ 85th percentile for age and gender),1,2 placing them at risk for high cholesterol, 
hypertension, depression, decreased quality of life, type 2 diabetes, and asthma.3,4 Many 
obese children go on to become obese adults.5 Appropriate and timely recognition of 
pediatric overweight and obesity is a critical first step for weight-related interventions to 
prevent or treat overweight and obesity in children. Such efforts may be greatly facilitated if 
parents and children have an accurate perception of a child’s weight status and if overweight 
children are recognized as such by a healthcare provider (HCP).6,7 Unfortunately, parental 
recognition of childhood overweight and obesity is low. Given that more than half of parents 
do not recognize when their child is overweight,8–11 physicians have a critical role to play in 
identifying overweight and obese children and adolescents.12 As such, routine screening for 
obesity in pediatric and primary care offices and communication of findings to parents has 
been recommended by the American Medical Association’s expert panel,13,14 the American 
Academy of Pediatrics,15 the American Academy of Family Physicians,16 and the US 
Preventive Services Task Force.17
Despite existing recommendations, pediatric overweight and obesity are often under-
recognized in clinical settings.13,18–23 A few studies have examined a limited set of 
sociodemographic correlates of provider identification of overweight, such as age, race or 
ethnicity, and insurance status. A recent study using data from the National Health and 
Nutrition Examination Survey (NHANES) assessed national trends in HCP identification of 
youth overweight based on parental recall, and suggested that though parental report of HCP 
notification increased between 1999 through 2008, fewer than one quarter of parents of 
overweight or obese youth report being told that their child is overweight. Recall of HCP 
notification was more likely among nonwhite children, insured children, and children with a 
higher number of provider visits in the previous year.22
Both BMI and waist circumference (WC) are independently associated with numerous 
health risks in children.24–27 Though some research suggests that WC may be associated 
with parent perceptions of their children’s weight,28,29 we found no published studies 
examining abdominal adiposity in relation to HCP identification of pediatric overweight. 
Abdominal adiposity may increase identification of childhood overweight by an HCP for 
several reasons. First, children with greater WCs may appear more obviously overweight 
than children with lower levels of abdominal adiposity, but high BMI percentiles. Relying 
on this visual cue may decrease the likelihood of HCP identification of overweight for 
children with high BMIs but lower WCs. Previous studies have reported that children with 
lower BMI percentiles are less likely to be identified as overweight by an HCP, and that this 
may be a result of those children appearing less obviously obese.30 Second, children with a 
greater degree of abdominal adiposity may be more likely to suffer from weight-related 
health comorbidities, which may also increase the likelihood of HCP identification of 
overweight. The aim of this research was to extend previous research by examining 
characteristics of caregiver-reported HCP identification of overweight or obesity and 
whether it is associated with children’s abdominal adiposity, independent of BMI and 
potential confounders, such as health status or healthcare utilization.
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Data Source and Study Population
Data from five two-year cycles of the NHANES, conducted between 2001 and 2010, were 
used in this analysis. NHANES is a cross-sectional survey of the civilian, non-
institutionalized US population.31 NHANES uses a complex, multi-stage probability 
sampling design, with some subgroups oversampled. The unweighted response rates for the 
total NHANES examined sample ranged from 75 to 80% for the five survey cycles. This 
study used data from 15,620 children (2–15 years of age) who completed the mobile 
examination component (MEC) of NHANES. Because the study utilized publicly available 
secondary data, no institutional review board approval or consent/assent information were 
required.
Proxy respondents (typically a parent or guardian, hereinafter “caregivers”) reported 
whether an HCP had ever told them that their child was overweight. Children 16 years and 
older responded for themselves whether they had ever been told by an HCP that they were 
overweight; thus, we decided to exclude this group because they may respond differently 
than a caregiver. Of the examined sample, 14,694 (94%) had anthropometric data (e.g., 
weight, height, or WC). Standardized weight and height measures collected in the MEC 
were used to calculate age- and sex-specific BMI percentiles, according to the 2000 CDC 
growth charts.32,33 Children were classified as overweight (excluding obese) if they had a 
sex- and age-specific BMI percentile 85–94.9 and obese if they had a BMI percentile ≥ 95. 
Only overweight or obese children were included in multi-variable logistic regression 
analyses (n = 4906). Age-and sex-specific WC percentiles were calculated based on 
NHANES anthropometric reference data.34 Categories of WC percentiles were defined 
similarly to the BMI cutoffs: < 85th percentile; 85–94.9th percentile, and ≥ 95th percentile.
We controlled for child sociodemographic characteristics that have been previously 
associated with HCP identification,22 including: age (2–5, 6–11, and 12–15 years), sex, race/
ethnicity (non-Hispanic white, non-Hispanic black, Mexican American, and other), and 
poverty-income ratio (PIR; 0–100% of federal poverty threshold [FPT], 101–200% FPT, 
201–400% FPT, and > 400% FPT). We included an indicator variable for each survey cycle 
to control for time trends in HCP identification.22 Finally, general health status (excellent, 
very good, good, fair, or poor), insurance status (currently insured or not), and number of 
physician visits in the prior year (0, 1–3, and 4 + ) were included in models to control for 
potential confounders of the relationships between WC and likelihood of HCP identification 
of overweight (i.e., poor health, healthcare access, and utilization). Sample sizes of racial 
and ethnic subgroups other than non-Hispanic white, non-Hispanic black, and Mexican 
American are small; thus, results are not presented separately for participants identifying as 
other races or ethnicities, though they were included in the analytic sample.
Statistical Analysis
Univariate logistic regression models were used to examine crude or unadjusted associations 
between covariates of interest and reported HCP identification of overweight. Subsequently, 
multivariable logistic regression models were used to examine caregiver report of 
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identification by an HCP in relation to child anthropometry, controlling for potential 
confounders. An interaction term between WC category (i.e., < 85th percentile, 85–94.9th 
percentile, and ≥ 95th percentile) and weight status (i.e., overweight or obese) was included 
in the models to examine whether associations between WC and HCP identification differed 
by child weight status. Sensitivity analyses examined WC percentile and BMI percentile as 
continuous variables; however, for ease of interpretation, results are shown for WC and BMI 
percentile categories. Marginal or predicted probabilities of HCP identification were 
calculated across survey cycles and child characteristics, including the WC by BMI 
percentile interaction, to aid in the interpretation of the associations and interaction. MEC 
sample weights and survey procedures in STATA/SE statistical software (Version 12.0; 
StataCorp LP, College Station, TX) were used to account for the complex sampling design 
of NHANES.35 Significant differences were assessed at the p < 0.05 level.
Results
Characteristics of the 14,694 children (including non-overweight) can be seen in Table 1. 
Approximately 59% of the sample were non-Hispanic White, 15% non-Hispanic Black, 14% 
Mexican American, and 12% were identified as “other.” Overall, approximately 31% of all 
US children [mean age, 9.3 years; standard error (SE), 0.08] were overweight or obese. 
Approximately 15.0% of children were overweight and 16.3% were obese. According to 
criteria established by the International Task Force on Obesity,36 17.7% of the sample were 
overweight and 11.2% were obese. Mean WC percentile for normal-weight children was 
38.4 (SE, 0.3); overweight children had a mean WC percentile of 65.2 (SE, 0.4), whereas 
obese children had a mean WC percentile of 86.4 (SE, 0.3).
Overall, only 10.2% of overweight and 36.2% of obese children were reported by a 
caregiver as having been identified as overweight by an HCP. Table 2 illustrates the adjusted 
probabilities of reported HCP identification across child characteristics, by weight status, 
and overall.
In unadjusted models, 14.2% [95% confidence interval (CI): 12.5–15.9] of children with a 
WC percentile < 85th were reported as identified as overweight by an HCP, compared to 
32.3% of children in the middle WC category (95% CI: 28.3–36.3) and 47.6% of children in 
the highest WC percentile ( ≥ 95th) category (95% CI: 42.8–52.4). In fully adjusted models 
controlling for child sociodemographic, health characteristics, and child weight status, the 
adjusted probabilities of caregiver report of HCP identification by WC category were largely 
similar (16.6%, 95% CI: 14.6–18.6 for WC < 85th; 25.0%, 95% CI: 21.7–28.3 for WC 85–
94.9th percentile; 40.6%, 95% CI: 35.9–45.4 for WC ≥ 95th percentile). Adding the WC by 
weight status interaction, the effect of increasing WC percentile was apparent only for obese 
children. Figure 1 depicts the WC by weight status interaction by displaying the adjusted 
probabilities of reported HCP identification of overweight across weight status and WC 
categories. Obese children had higher adjusted probabilities of reported HCP identification 
across all WC categories, as compared to overweight children. Sensitivity analyses using 
continuous BMI and WC percentiles indicated that the positive association between 
abdominal adiposity levels and reported HCP identification among obese children did not 
appear to be the result of increasing BMI percentiles within the obese category. Interaction 
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between continuous WC percentile and BMI percentile was also significant; across all of the 
BMI percentiles within the obese category, higher WC percentiles were positively 
associated with reported HCP identification.
Several child sociodemographic characteristics were significantly associated with reported 
HCP identification of overweight, including age and race/ethnicity (see Table 2). In adjusted 
models, the probability of reported identification was higher for 6- to 11-year-old youth 
(21.5%; 95% CI: 19.7–23.3) and 12- to 15-year-old youth (31.7; 95% CI: 29.0–34.5), 
compared to 2- to 5-year-old children (14.4; 95% CI: 11.9–16.8). Non-Hispanic white 
children had the lowest probabilities of HCP identification (20.5%; 95% CI: 18.4–22.6), 
compared to 26.7% of non-Hispanic black children (95% CI: 24.5–28.9) and 26.7% of 
Mexican-American children (95% CI: 23.9–29.5). Additionally, several child health-related 
characteristics were also significantly associated with reported HCP identification of 
overweight. The probability of reported identification was lowest among children not 
visiting a physician in the previous year (17.3%; 95% CI: 13.6–21.0), compared to children 
reporting 1–3 or 4 + physician visits in the previous year (23.9%; 95% CI: 22.0–25.7 and 
25.1%; 95% CI: 22.1–28.1, respectively). Compared to children reporting excellent general 
health (19.5%; 95% CI: 17.0–22.0), the likelihood of caregivers reporting that the child had 
been identified as overweight were significantly greater for children reporting good health 
(28.3%; 95% CI: 25.3–31.3) and children reporting fair or poor health (30.3; 95% CI: 23.9–
36.6).
Finally, the adjusted probability of reported HCP identification was significantly higher in 
2007–2008 (27.8; 95% CI: 24.6–31.0) and in 2009–2010 (24.8; 95% CI: 22.1–27.4), 
compared to 2001–2002 (20.0%; 95% CI: 16.5–23.5). We also examined whether there was 
an overall trend toward increasing reported HCP identification of overweight, and results 
suggest that there was a 1.2% increase in the adjusted probability of reported HCP 
identification for each 2-year survey cycle (95% CI: 0.3–2.2). A complete description of 
uni- and multivariable logistic regression models can be seen in Table 3.
Discussion
Although rates of reported HCP identification of child overweight have improved 
significantly over the past decade, more than 3 in 4 overweight or obese children (76%) are 
not reported by a caregiver as being identified as overweight by an HCP. These results are 
consistent with previous studies reporting that only a minority of overweight or obese 
children are identified as such by physicians.13,18,19,21–23,37–39 Brief, relatively simple 
interventions have been shown to improve weight screening and communication practices 
among physicians,40–42 which have, in turn, been associated with more accurate parent 
perception of child weight status and positive health behaviors related to diet and activity.23 
Future studies might investigate the feasibility and utility of implementing these 
interventions on a wider scale.
Caregiver report of HCP identification was positively associated with abdominal adiposity 
and weight status (i.e., overweight or obesity) in unadjusted models. There was a significant 
weight status by WC interaction, whereby the positive association between abdominal 
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adiposity and reported HCP identification of overweight were observed for obese children, 
but not overweight children. Although there was no significant association between WC and 
reported HCP identification among overweight children, the proportion of overweight 
children identified was small and perhaps limited the capacity to detect a pattern by WC in 
this group. With respect to the obese children, it is possible that abdominal adiposity may 
serve as a visual cue to providers,30 prompting them to screen children or communicate 
weight status to parents. Alternatively, parents of abdominally adipose children may be 
more likely to perceive their children as overweight and therefore more likely to recall being 
notified by an HCP, because this information was consistent with their own conceptions of 
their child’s weight status. Importantly, this also suggests that parents of obese children with 
lower levels of abdominal adiposity may not perceive their child to be overweight and may 
therefore be less likely to remember being alerted by an HCP, because this information may 
be discordant with their earlier beliefs. An important corollary of this finding is that despite 
the existence of universal BMI screening guidelines, providers and parents may be 
influenced by subjective perceptions of child weight status, instead of relying on objective 
measures. Existing clinical recommendations describe the inadequacies of relying on 
perceptions, stating that “although clinicians visually recognize obesity in many children 
without seeing the plotted BMI values, they may overlook excess body fat in children (p. 
S174),”13 and subsequently miss “opportunities to guide the family toward healthier 
behaviors (p. S174).”13
Finally, it is possible that children with higher BMI and WC percentiles are more likely to 
suffer from weight-related health conditions that lead to more frequent HCP identification of 
overweight or better parental recall of such notification. However, WC remained significant 
even after we controlled for general health status and number of HCP visits in the previous 
year. Because no studies to date have examined WC in relation to HCP identification of 
pediatric overweight, these mechanisms remain unclear. Future studies might examine 
whether WC may be a useful indicator of obesity-related health risks among children.
Consistent with earlier research documenting increases in HCP identification over time,22 
the odds of overweight or obese children being identified by an HCP increased significantly 
from 2001–2002 to 2007–2008 and remained higher in 2009–2010. In 2007, 
recommendations were issued to change the terminology used to describe pediatric obesity 
from “at-risk of overweight” and “overweight” to “overweight” and “obese,” respectively.40 
This change may have resulted in clearer communication regarding weight status of 
children, or increased comprehension and recall by parents. The uptick of HCP 
identification in 2007–2008 may also reflect adherence to screening recommendations that 
were issued around that time.13 Future studies may examine these potential time trends 
further when subsequent NHANES data become available.
In this analysis, non-Hispanic white children were less likely to be identified as overweight 
by an HCP, compared to non-Hispanic black or Hispanic children. Previous studies have 
reported that black and Hispanic patients may be more likely to receive a diagnosis of 
overweight or obesity or be counseled for weight, compared to non-Hispanic white 
patients.18,19,39 One recent study suggested that this pattern may be a consequence of 
provider awareness of weight-related disparities, where non-Hispanic black and Hispanic 
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individuals are at greater risk of obesity.39 More research is needed to examine provider 
characteristics in association with weight screening patterns and communication to patients.
Although more than half of pediatricians report routine BMI screening,38,43–45 less than 
24% of parents report being told that their child is overweight. There are several possible 
explanations for this discrepancy. First, because the question about identification is based on 
parental recall, it is possible that physicians are communicating weight status to parents, but 
that parents are unable or unwilling to comprehend the information provided, or they do not 
remember that this information was provided when asked. For example, if providers are 
using the older terminology of “at-risk for overweight” to describe children with BMI 
percentiles ≥ 85, parents may not report being told by an HCP that their child is overweight. 
Second, physicians may be screening and documenting children’s weight status, but failing 
to communicate this adequately to parents. There are several barriers to weight-related 
communication between HCPs and parents, including the belief that parents do not want to 
discuss children’s weight and the stigma that overweight and obese children often endure.46 
Additionally, providers may not feel equipped to address pediatric obesity in clinical 
practice.30,38,45 Third, physicians may be over-reporting screening practices. Studies of 
medical records have found that actual documentation of child weight status by pediatricians 
is much lower than reported screening rates.18,44
Our findings are limited by the reliance on cross-sectional and observational data as well as 
reliance on proxy report. The caregiver responding in NHANES may not be the one who 
typically accompanies children to HCP visits and therefore might be unaware of 
conversations related to child weight status. Additionally, it is possible that some children 
became overweight or obese between the time when the child last visited an HCP and the 
time point at which the child participated in NHANES. Our estimates may therefore 
underestimate the proportion of overweight or obese children who are identified by an HCP. 
Finally, we did not have any information about provider characteristics that may be related 
to weight-screening practices.
There are several strengths to be noted. First, data are based on a large, nationally 
representative sample of children in the United States, allowing us to look at rates of 
reported HCP identification across several different sociodemographic characteristics. 
Second, this is the first study that we are aware of to examine health-related variables such 
as abdominal adiposity in relation to the likelihood that caregivers recall being notified by 
an HCP that their child is overweight or obese. The findings of the present study indicate 
that among obese children, caregivers are more likely to report being notified of their child’s 
weight status by an HCP if the child has a higher waist circumference. More research is 
needed to explore the relationships between child characteristics, parent weight perceptions, 
and HCP identification of overweight.
Conclusions
Though the proportion of overweight or obese children identified by an HCP has increased 
over the past decade, 75% of caregivers of overweight or obese children do not report being 
told about their child’s weight status by an HCP. Reported identification of overweight by 
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an HCP is higher among obese children, and lower levels of abdominal adiposity were also 
associated with lower probabilities of reported HCP identification of overweight among this 
group. Despite existing clinical guidelines supporting “a shift from simple identification of 
obesity, which often occurs when the condition is obvious and intractable, to universal 
assessment, universal preventive health messages, early intervention…[and] assessment of 
obesity risk for all patients, with anticipatory guidance on healthy behaviors to minimize 
that risk (p. S169),”13 our findings suggest that visual cues of adiposity, such as waist 
circumference, may be influencing caregiver recall of HCP notification of overweight or 
obesity. Additionally, a variety of parent and provider characteristics may affect weight-
related communications and caregiver recall of such information; these issues should be 
explored in future research.
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Marginal probabilities of reported HCP identification illustrating weight status by waist 
circumference (WC) interaction. Note: Estimated marginal probabilities are adjusted for age, 
survey cycle, race/ethnicity, sex, income-to-poverty ratio, insurance status, general health 
status, and number of healthcare provider (HCP) visits in the previous year.
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Table 1
Sociodemographic Characteristics of US Childrena
Normal weight (68.7%) Overweight (15.0%) Obese (16.3%)
Age 8.4 (0.1) 9.2 (0.1) 9.4 (1.0)
Female 49.35 (0.6) 51.1 (1.1) 46.2 (1.0)
Race or ethnicity
 Non-Hispanic white 61.0 (1.5) 55.6 (2.2) 52.0 (2.7)
 Non-Hispanic black 13.9 (1.0) 14.4 (1.1) 18.3 (1.3)
 Mexican American 12.6 (1.0) 15.8 (1.3) 18.3 (1.7)
Income-to-poverty ratio
 < 100% FPT 22.1 (0.9) 23.5 (1.3) 28.1 (1.5)
 101–200% FPT 23.2 (0.8) 23.3 (1.4) 26.4 (1.2)
 201–400% FPT 28.8 (0.8) 31.3 (1.7) 28.6 (1.4)
 > 400% FPT 25.9 (1.2) 21.7 (1.6) 16.9 (1.3)
No. of healthcare visits
 0 10.8 (0.6) 11.5 (0.8) 10.8 (0.8)
 1–3 62.6 (0.6) 61.2 (1.3) 63.1 (1.3)
 4 + 26.6 (0.7) 27.3 (1.1) 26.0 (1.2)
Insured 90.3 (0.6) 88.5 (1.0) 87.0 (1.1)
General health condition
 Excellent 55.9 (0.8) 50.4 (1.4) 40.8 (1.4)
 Very good 24.6 (0.6) 28.8 (1.2) 25.2 (1.3)
 Good 15.9 (0.5) 17.5 (1.0) 28.0 (1.2)
 Fair or poor 3.6 (0.2) 3.2 (0.4) 6.1 (0.4)
Waist circumference
 < 85th percentile 96.4 (0.3) 89.0 (1.0) 38.6 (1.2)
 85–94.9th percentile 0.4 (0.1) 6.6 (0.8) 29.6 (1.3)
 ≥ 95th percentile 3.2 (0.3) 4.3 (0.7) 31.8 (1.2)
Values indicate weighted means/proportions (standard error).
a
n = 14,694, 2–15 years of age, National Health and Nutrition Examination Survey 2001–2010.
FPT, federal poverty threshold.
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Table 2
Marginal Probabilities (95% CI) of Reported HCP Identification of Overweight by Child Characteristics 
Predicted from Multivariable Logistic Regression Models
Overweight Obese Overweight or obese
2001–2002 7.2 (5.2–9.3) 31.2 (25.9–36.5) 20.0 (16.5–23.5)
2003–2004 9.9 (7.6–12.1) 38.1 (34.2–41.9) 25.0 (22.2–27.7)
2005–2006 6.8 (5.1–8.5) 30.0 (25.5–34.5) 19.1 (16.1–22.2)
2007–2008 11.8 (9.3–14.4) 41.8 (37.4–46.1) 27.8 (24.6–31.0)
2009–2010 9.6 (7.7–11.4) 37.8 (34.3–41.4) 24.8 (22.1–27.4)
Age (years)
 2–5 4.5 (3.2–5.8) 23.0 (19.3–26.8) 14.4 (11.9–16.8)
 6–11 8.4 (6.9–9.9) 33.4 (30.6–36.2) 21.5 (19.7–23.3)
 12–15 13.1 (10.7–15.5) 47.0 (43.2–50.8) 31.7 (29.0–34.5)
Race or ethnicity
 Non-Hispanic white 7.8 (6.5–9.2) 31.7 (28.3–35.1) 20.5 (18.4–22.6)
 Non-Hispanic black 10.4 (8.1–12.6) 40.2 (37.3–43.0) 26.7 (24.5–28.9)
 Mexican American 11.2 (8.8–13.7) 40.1 (36.4–43.8) 26.7 (23.9–29.5)
No. of healthcare visits
 0 5.8 (4.0–7.0) 27.2 (21.6–32.8) 17.3 (13.6–21.0)
 1–3 9.2 (7.7–10.7) 36.5 (33.6–39.4) 23.9 (22.0–25.7)
 4 + 10.3 (7.9–12.6) 38.1 (34.2–42.0) 25.1 (22.1–28.1)
Uninsured 7.5 (5.5–9.5) 31.6 (26.5–36.7) 20.2 (16.9–23.4)
Insured 9.3 (7.8–10.8) 36.5 (34.1–38.9) 24.3 (22.6–26.1)
General health status
 Excellent 7.5 (5.8–9.3) 30.2 (26.6–33.7) 19.5 (17.0–22.0)
 Very good 9.6 (7.6–11.7) 36.2 (31.9–40.4) 23.9 (20.9–26.8)
 Good 11.7 (9.4–13.9) 42.0 (37.7–46.3) 28.3 (25.3–31.3)
 Fair or poor 13.2 (8.9–17.6) 44.5 (36.4–52.7) 30.3 (23.9–36.6)
Waist circumference
 < 85th percentile 10.2 (8.4–12.0) 20.5 (17.0–24.0) a
 85–94.9th percentile 12.4 (5.1–19.7) 34.0 (30.2–37.8) a
 ≥ 95th percentile 15.1 (2.9–27.3) 53.9 (48.7–59.1) a
a
Because of the presence of a significant interaction between weight status and waist circumference (WC), the main effect of WC is not shown for 
the total sample.
HCP, healthcare provider; CI, confidence interval.
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Table 3
Results of Uni- and Multivariable Logistic Regression Models Describing the Odds of HCP Identification of 
Overweight by Child Characteristics
Unadjusted ORs (95% CI) Adjusted ORs (95% CI)
2001–2002 Ref Ref
2003–2004 1.19 (0.85–1.67) 1.43 (1.02–1.99)*
2005–2006 0.97 (0.67–1.40) 0.93 (0.65–1.35)
2007–2008 1.65 (1.20–2.27)* 1.72 (1.22–2.41)*
2009–2010 1.39 (0.99–1.95) 1.41 (1.02–1.95)*
2–5 years Ref Ref
6–11 years 1.91 (1.50–2.43)* 1.81 (1.34–2.45)*
12–18 years 2.59 (1.97–3.41)* 3.53 (2.60–4.80)*
Female 1.03 (0.90–1.18) 1.19 (0.99–1.44)
Race or ethnicitya
 Non-Hispanic white Ref Ref
 Non-Hispanic black 1.54 (1.28–1.86)* 1.54 (1.23–1.93)*
 Mexican American 1.57 (1.32–1.88)* 1.54 (1.19–1.98)*
PIR
 < 100% FPT Ref Ref
 101–200% FPT 0.91 (0.73–1.14) 1.02 (0.79–1.33)
 201–400% FPT 0.62 (0.49–0.79)* 0.73 (0.53–1.00)*
 > 400% FPT 0.77 (0.56–1.08) 1.18 (0.81–1.73)
No. of healthcare visits
 0 Ref Ref
 1–3 1.60 (1.19–2.14)* 1.65 (1.16–2.35)*
 4 + 1.85 (1.38–2.47)* 1.79 (1.28–2.51)*
Insured 1.27 (1.03–1.57)* 1.30 (0.96–1.75)
General health condition
 Excellent Ref Ref
 Very good 1.66 (1.26–2.20)* 1.37 (1.00–1.87)
 Good 2.51 (2.00–3.15)* 1.82 (1.36–2.44)*
 Fair or poor 3.47 (2.39–5.03)* 2.05 (1.32–3.17)*
Overweight and WC < 85% Ref Ref
Overweight and WC 85–94.9% 0.84 (0.42–1.68) 1.26 (0.59–2.71)
Overweight and WC ≥ 95% 1.05 (0.33–3.30) 1.60 (0.58–4.46)
Obese and WC < 85% 2.50 (1.87–3.35)* 2.39 (1.70–3.35)*
Obese and WC 85–94.9% 5.13 (4.09–6.44)* 5.08 (3.94–6.55)*
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Unadjusted ORs (95% CI) Adjusted ORs (95% CI)
Obese and WC ≥ 95% 9.52 (7.15–12.69)* 12.63 (8.98–17.76)*
a
Because of small sample sizes of children identifying as races and ethnicities other than non-Hispanic white, non-Hispanic black, and Mexican 
American, results are not presented for these children, though they were included in the analytic sample.
*
Significant at p < 0.05.
HCP, healthcare provider; OR, odds ratio; CI, confidence interval; PIR, income-to-poverty ratio; FPT, federal poverty threshold; WC, waist 
circumference.
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